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(54) Welding power supply 



(57) Current supplied to a welding 
electrode has a waveform of cyclic 
form, each cycle comprising a pulse 
portion A and a relatively low level 
portion B, the pulse portion being of 
varying amplitude to provide graded 
energy dissipation for the successive 
dissolution of constituents of the 
welding electrode, so that for welding 
wire with a flux core, the metal and flux 
core detach substantially 
simultaneously. Each pulse portion A 
may comprise a plurality of closely 
spaced rectangular pulses, such as a 
pulse of relatively small amplitude * 
followed by a pulse of relatively large 
amplitude. Alternatively, each pulse 
portion A may effectively have a single 
pulse with graded amplitude. 
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The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 
Welding Power Supply 

5 This invention relates to power supplies for welding 
processes. Pulsed current supplies for welding pur- 
poses are well known and are quite successful in 
transferring metal from a wire electrode to a work- 
piece. In metal-inert-gas (MIG) welding, for example, 

10 this pulsed supply system is used to transfer one 
drop of metal per current pulse. A difficulty arises 
however, where the wire electrode is flux cored, 
since the metal sheath and the flux core tend to 
detach separately. 

15 It is an object of the present invention to overcome 
this difficulty and cause the metal and flux core to 
detach substantially simultaneously. 

According to the present invention a welding 
power supply is adapted to supply current to a 

20 welding electrode, the current having a waveform of 
cyclic form, each cycle comprising a pulse portion 
and a relatively low level portion, the pulse portion 
being a varying amplitude to provide graded energy 
dissipation for the successive dissolution of consti- 

25 tuents of the welding electrode. 

The pulse portion may comprise a plurality of 
closely spaced rectangular pulses, and in particular 
may comprise a pulse of relatively small amplitude 
followed by a pulse of relatively large amplitude. 

30 A welding power supply in accordance with the 
invention will now be described by way of example, 
with reference to the accompanying drawings, of 
which: 

Figure 1 is a current waveform of a conventional 

35 welding power supply, 

and Figure 2 is one example of a current waveform 
of a power supply according to the invention. 

In automated MIG welding processes the feed 
metal is supplied by the welding electrode which is 

40 commonly a wire of perhaps 2 millimetres diameter 
fed continuously at a fairly high speed, typically 5 
meters per minute. Where the welding wire is plain 
metal, i.e. with no flux core or sheath, a current 
supply having the waveform of Figure 1 is satisfac- 

45 tory. In this waveform there is a single pulse 

periodically at typically 10 millisecond intervals the 
pulse amplitude being typically 400 amps from a 
D.C.'backg round' level of typically 100 amps . Such a 
current supply is satisfactory in this case for produc- 

50 ing one morten drop of electrode wire metal for each 
pulse of the current waveform. 

It may be noted that in this prior art current 
waveform there are four controllable parameters: 
pulse amplitude; pulse width; pulse repetition rate; 

55 and background level. These can each be controlled 
in conjunction with the welding wire feed rate to 
achieve the desired welding conditions. 

Where welding wire with a flux core is used, the 
metal sheath tends to detach before the flux core so 

60 upsetting the proper balance between flux and metal 
at the weld. The solution according to the invention 
is to grade the current pulse and thus the energy 
dissipation, to provide controlled dissolution of the 
composite welding wire. Referring to Figure 2 this 

65 shows a cyclic current waveform having a pulse 



portion A and a relatively low level portion 6 in each 
period. The pulse portion comprises two rectangular 
pulses in close succession, the first pulse, 1, having 
an amplitude of typically 300 amps and the second, 

70 2, of typically 600 amps. The pulses each have a 
duration of typically a few milliseconds and are 
spaced by a similar period. The background current 
level, i.e. in the low level portion B of the cycle, may 
be up to typically 100 amps. A cycle repetition rate 

75 between about 50 and 300 Hz is practical. 

Between the pulses 1 and 2 the level may be the 
background level in the portion B or may differ from 
this value. There are thus eight parameters of the 
waveform that can be controlled - amplitude and 

80 width of each pulse; spacing between the pulses 1 & 
2, background current level, current level between 
the pulses, and cycle repetition rate. All of these 
parameters can be controlled individually to achieve 
a satisfactory welding process in the particular 

85 circumstances. 

The power supply circuit is a solid state circuit 
employing high power thy ristors or transistors. The 
continuously fed cored welding wire constitutes one 
electrode, from which an arc is struck to the 

90 workpiece, constituting the other. 

The flex may be provided as a core to the welding 
wire or as a sheath. Since the overall wire diameter 
may be relatively small and a coil of the wire is 
required, a cored version may be more practicable. 

95 The amplitude of the current pulses determines 
the rate of energy dissipation and accordingly, by 
adjusting the two pulse amplitudes suitably, the 
more easily detached metal is removed by the first, 
smaller, pulse and the flux or metal powder core by 
1 00 the immediately following larger pulse. 

It will be appreciated that the grading of the pulse 
portion of the waveform may be achieved by a 
modified version of the simple double-pulse current 
The inter-pulse level can be adjusted so as to 
1 05 provide in effect three contiguous pulses of different 
amplitudes. Again, the three levels can be adjusted 
to provide, in effect, a single pulse with graded 
amplitude. A development of such a pulse would be 
a single pulse with analogue amplitude variation 
110 according to some predetermined characteristic 

CLAIMS 

1 . A welding power supply adapted to supply 

1 15 current to a welding electrode, the current having a 
waveform of cyclic form, each cycle comprising a 
pulse portion and a relatively low level portion, the 
pulse portion being of varying amplitude to provide 
graded energy dissipation for the successive dis- 

120 solution of constituents of the welding electrode. 

2. A power supply according to Claim 1 , wherein 
said pulse portion comprises a plurality of closely 
spaced rectangular pulses. 

3. A portion supply according to Claim 2, where- 
1 25 in said pulse portion comprises a pulse of relatively 

small amplitude followed by a pulse of relatively 
large amplitude. 
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4. A power supply substantially as hereinbefore 
described with reference to Figure 2 of the accom- 
panying drawings. 
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